(RECEIVED FOR PUBLICATION JANUARY 20, 1956) Although involvement of the periadrenal vessels is frequent in cases of hypersensitivity angiitis or polyarteritis nodosa, it rarely results in clinical adrenal insufficiency. The present case is reported, first because infarction of the suprarenals led to this clinical state, and secondly because of the unusual and complex nature of the underlying pathological process.
Case Report
Mr. C. B., aged 49, was admitted to hospital on July 21, 1954, complaining of continuous abdominal pain and vomiting for two days. The patient had been under treatment since 1951 for pulmonary tuberculosis, and was receiving streptomycin and P.A.S. at the time of his admission; there had been no recent evidence of activity of the lung lesion. He had been admitted to hospital in January, 1954, complaining of abdominal pain for 11 days, and was found at operation to have a perforation of the small bowel. This was sutured and an end-to-end anastomosis of the bowel was performed. The histological report was as follows:
" Chronic inflammation of the wall of the small intestine, with superadded acute inflammation and peritonitis. A regional lymph node shows chronic inflammation. No specific inflammatory features." Following this operation the patient made an uneventful recovery, but about three months before the present admission he began to complain of vague abdominal pain in the right iliac fossa and right loin associated with occasional vomiting. Two days before admission this pain became continuous and he vomited after all food. On examination the patient showed tenderness and guarding in the right iliac fossa and hypochondrium and a continued pyrexia.
Laboratory Findings (July 22, 1954 Progress.-The patient's abdominal pain and fever continued over the next few days with occasional vomiting. There was progressive depletion of sodium and chloride ions despite the administration of large amounts of sodium chloride and lactate, both intravenously and by mouth. This loss was associated with a good urinary output (1,000 to 1,800 ml.) and high urinary chlorides (3-4 g./l.). Further investigations included intravenous and retrograde pyelograms, both of which appeared normal, though during the latter blood-stained urine was seen coming from both ureteric orifices. A barium meal was also normal.
On July 29, 1954 , the patient developed discrete indurated macules on the trunk, and a biopsy of one of these showed infarction of the skin and focal inflammatory cell infiltration of the subcutaneous fat.
He continued to have severe abdominal pain and vomiting, and the blood urea level had now risen to 64 mg. %. Treatment with antituberculosis drugs, streptomycin and I.N.H., and later with terramycin, had no effect on the fever. By August 3 the patient's blood pressure had fallen to 80/60 mm. Hg, the macular rash was beginning to fade, and the patient showed increasing weakness and apathy. As can be seen in the accompanying Table, intravenous therapy normal. There was a nodule of white tissue, approximately 2.5 cm. in diameter, on the anterior surface of the first part of the duodenum, which was slightly raised above the peritoneal surface, but which did not involve the mucous membrane. Some small superficial ulcers were present in the mucous membrane of this part of the duodenum. The rest of the small bowel was normal apart from the scar of an anastomosis 15 cm. from the beginning of the jejunum. The large bowel was normal. Enlarged soft lymph nodes of up to 2 cm. in diameter were present around the aorta, the coeliac axis, and the splenic hilum. The liver was of normal size, but was pale and appeared to be slightly firmer than normal. The gall bladder and pancreas were normal.
The spleen was enlarged approximately to twice its normal size and the splenic pulp was very soft. The adrenal glands were fixed to the surrounding tissues by young vascular connective tissue which extended on to the surface of both kidneys. On section the normal anatomical outlines were seen to be present, but the cortices were very pale and firm apart from a small haemorrhagic area in the right adrenal.
The kidneys were congested but were otherwise normal. The pelvis of the right kidney showed several small submucous haemorrhages. Skin.-The biopsy shows that there is infarction of skin leading to necrosis of epidermis and accessory skin structures in the dermis, and secondary infection of the ulcerated surface (Fig. 3) . Foci are present in the underlying subcutaneous fatty tissue showing similar changes to those described for the small bowel. No vascular changes can be identified.
Adrenals.-There is widespread necrosis in both adrenals, taking the form of coalescing infarcts, with intervening small islands of surviving, though degenerate, cortical tissue. The necrotic tissue is heavily infiltrated with fibrin and red blood cells and includes a number of thrombosed blood vessels. The periadrenal connective tissue contains an abundant cellular exudate (Fig. 4) Heart.-The pericardial fat shows an occasional focus of chronic inflammatory cells, including giant cells, similar to that seen in the periadrenal tissue. The inflammatory reaction is in places associated with degeneration of fatty tissue leading to the formation of " foam " cells. A small artery in the fat adjacent to the myocardium is cuffed by this inflammatory exudate, and shows slight fibrin deposition on the intimal surface (Fig. 6) . The visceral pericardial lining appears normal. There is a patchy cellular infiltration of the myocardium. The inflammatory cells lie sometimes between the muscle fibres, which are here in varying stages of degeneration (Fig. 7) . The cells are occasionally collected in the paravascular connective tissue in a manner reminiscent of Aschoff nodes. No intravascular thrombi have been observed.
Kidneys.-Focal collections of inflammatory cells similar to those already described are present in the cortex, medulla, and peripelvic tissue of the kidney. Some of these cells are in relation to arteries which show intimal thickening (Fig. 8) The case under review differs from those studied by Berte in that the picture was one of infarction rather than haemorrhage and the necrosis was far more complete than in any of the adrenals examined by Plaut. The absence of major adrenal haemorrhage, together with the maintenance of a macroscopically normal glandular outline, the involvement of medulla as well as cortex and the presence of a widespread abnormality of periadrenal arteries, make it seem certain that the adrenal necrosis was in fact the result of a shutting down of arterial supply. However, the complex arterial system of the gland with the numerous small vessels of supply arising from more than one major artery (Anson, Cauldwell, Pick, and Beaton, 1947) makes it unlikely that the infarction could have been due to embolism or thrombosis, and indeed such features were not seen in the many sections examined. Vascular spasm remains the only reasonable alternative explanation for the phenomena observed.
The adrenal necrosis formed part of a widespread systemic disorder which included vascular disease, inflammatory cell infiltration of fatty tissue, and focal parenchymatous inflammatory cell infiltration as the main features. It became evident from a review of the surgical intestinal and skin biopsy specimens that the lesions here arose as a result of the same pathological change.
The vascular lesions were observed in the periadrenal and perirenal tissues, the epicardial fat, and in the wall of the intestine. The most frequent changes were endovascular intimal thickening by a loose connective tissue, seen more frequently in arteries than veins, and the deposition of fibrin. The latter usually formed a lining to the intima, but in one or two arteries it was present in the wall, the arteries then showing intimal proliferation as well. A third change most evident in the periadrenal fatty tissue was one of necrosis of the wall, associated with inflammatory cell infiltration.
All these changes are those which are shared by polyarteritis nodosa and forms of disseminate arteritis, as Pagel (1951) cytes, and multinucleate giant cells, and by the fact that the focal changes seen in the fatty tissue were strikingly uniform, indicating that there was a basic change occurring in fat cells; also similar collections of cells were seen within the viscera, such as the kidney and heart. The pleomorphic nature of the cells calls for a consideration that a form of Hodgkin's disease was the basic pathological process, especially as some of the abdominal lymph nodes were involved. This seemed to be ruled out, because nowhere could the cellular change be ascribed to an autochthonous hyperplasia of reticulo-endothelial cells, the giant cells were not of Hodgkin type, and the changes in the lymph nodes seemed to be largely those of drainage and histiocytic activity.
The association of inflammation of fatty tissue with vascular change is well recognized in systemic nodular panniculitis (Weber Christian disease). Steinberg (1953) reviewed the literature on this subject and stressed that perivisceral adipose tissue is frequently involved and that periarteritis and intimal proliferation form a part of the essential pathological features. The present case is remarkable in that the vascular lesions were so marked, and that they led to the unusual clinical features of infarction of gut, skin, and adrenals. The pathological findings here appear to represent a morphological linkage between disseminate endarteritis, polyarteritis, and systemic nodular panniculitis, and suggest that they are merely different expressions of one fundamental process.
No further light is thrown on the aetiology of these conditions, though sensitivity to antituberculous drugs could have been an initiating factor. Summary A case of adrenal insufficiency due to bilateral infarction of suprarenals is reported. Symptoms were also present due to infarction of small bowel and skin. These lesions were associated histologically with systemic panniculitis and endarteritis. The suggestion is made that the underlying pathological process was an unusual manifestation of the so-called collagen disorders.
We are indebted to Mr. A. E. Clark for the photomicrographs.
